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1. Introduction

This paper proposes the procedures of Inter access system handover between 3GPP and non-3GPP access systems using host based and network based IP layer mobility mechanism. 

The proposals are proposed to be added into TR 23.882. 

2. Discussion

At present, there is an agreement on the key issue that handover between 3GPP access system and non 3GPP access system should based on IP Layer Mobility Management Mechanism. [1]
In SAE Ad Hoc Meeting in Paris, LG Electronic has proposed the procedures of handover between 3GPP and non 3GPP in S2H060343[2]. However, we think some steps in LG’s proposal need to be reconsidered. For example:

· In our opinion, for Agent advertisement is a message in IP layer, it should be sent after radio access assignment procedure;

· Since MIP rfc 3543 has already defined a standard mechanism to notify the new FA or MN that other mobility agent providing MIP service for the same MN, optionally, the mechanism can be used in the handover procedure aiming at the related resource released by source network.[3]
· In order to minimize data loss during handover procedure, it does not need to use MIP tunnel transfer service traffic until the source network releases the resource. MIP tunnel has already been established successfully after UE receives MIP registration response message.

Although the MIP mechanisms used in solutions A, B and C to this key issue in TR23882 are different, we can adopt the uniform reference architecture to discussion the each procedure. Figure 1.1 shows the high level architecture for 3GPP to non-3GPP access system handovers. Those function modules are non 3GPP anchor (HA), 3GPP anchor for 3GPP access systems, and GW for non 3GPP access system. In details, in solution A, non 3GPP anchor, 3GPP anchor and GW are respectively corresponding to HA, GGSN and PDG; in solution C, non 3GPP anchor is corresponding to G-MEP and both 3GPP anchor and GW is corresponding to L-MEP for different accessing systems (e.g. SAE, pre SAE, WLAN etc.). Whether the 3GPP anchor and Non 3GPP anchor are with one entity or not is FFS.
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Figure 1.1   Architecture for 3GPP to non-3GPP access system handovers
The following flows show the high level procedures for the handovers between 3GPP and non-3GPP access systems in terms of several cases of using Mobile IPv4 and Mobile IPv6, which are similar with the procedures in S2H060343 except that several steps are modified. Meanwhile, the process flow based on network based IP layer mobility mechanism is also presented. 
Note: the handover procedures between 3GPP and non 3GPP using host based MIP mechanism are proposed as the realization to solution A and B in TR23882, which are described in subsection 2.1, 2.2, 2.3. Besides that, the handover procedure using network based MIP mechanism is also provided as the realization to solution C in TR23882, which is described in subsection 2.4.
2.1 Handover procedure using host based MIPv4 FA-CoA
The handover procedure from 3GPP to non 3GPP access system using host based MIPv4 FA-CoA is shown in Figure 2.1. [4]
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Figure 2.1 Handover procedure from 3GPP to non 3GPP access system using host based MIPv4 FA-CoA

1. UE detects a new radio network and initiates the connection with the new radio network;

2. UE sends service request to target GW;
3a.-3d. 
Target GW authenticates and authorises UE through the communication with AAA server/HSS. In roaming case, the communication should relay by AAA proxy; 

In case the UE has no knowledge about the address of Home Agent, the HSS/AAA will inform this address in step 3d.
4. Target GW implements the radio resource assignment procedure; 
5. UE receives agent target advertisement message from target GW, judging whether its location is in home network or foreign network;
6a.-6d. 
If UE is in foreign network, UE sends MIP registration request to target GW, target GW relays it to the non 3GPP anchor (HA), and then non 3GPP anchor (HA) abstracts FA-CoA from the request and banding it to HoA. After that, HA sends MIP registration response to target GW and target GW forward the response to UE; during this procedure, UE also can send Agent Solicitation message to request Agent Advertisement message.
        After step 6d, UE can send and receive both uplink data and downlink data through the new access system network.

7. This procedure only presents when UE communicates with HA for the first time to negotiate a pre-shared key for UE-HA authentication;
8. Non 3GPP anchor(HA) sends MIP registration revocation message to UE optionally;
9. UE notifies non 3GPP anchor(HA) that it receives the MIP registration revocation message;
10. The source network releases the radio resource.

Note: the steps 1, 3a-3d, 4, 6a-6d, 7 and10 are almost the same to LG’s proposal S2H060343.
Note: 8-10 are optional steps. When HA supports multiple CoA registration, it does not need to implement 8-10, and at the same time UE can receive downlink data from both source network and target network. It can be used to minimize the data loss when UE handovers between two networks frequently.

Note: The order of steps 6c and 8, 9 and10 does not reflect the order of events. For instance, steps 6c and 8 may occur almost simultaneously. So do steps 9 and 10. 

2.2 Handover procedure using host based MIPv4 Co-CoA

The handover procedure from 3GPP to non 3GPP IP access system using MIPv4 Co-CoA is shown in Figure 2.2. [4]
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Figure 2.2 handover procedure from 3GPP to non 3GPP IP access system using host based MIPv4 Co-CoA
1. UE detects a new radio network and initiates the connection with the new radio network;
2. UE sends service request to target GW(FA);
3a.-3d.   Target GW (FA) authenticates and authorizes UE through the communication with AAA server/HSS. In roaming case, the communication should relay by AAA proxy; 

In case the UE has no knowledge about the address of Home Agent, the HSS/AAA will inform this address in step 3d.
4. Target GW(FA) implements the radio resource assignment procedure;
5. UE acquires a Co-CoA (e.g. through DHCP server in foreign network);
6a.-6b.   UE judges if it is in a foreign network according to the Co-CoA. If it is a foreign link address, UE sends MIP registration request to non 3GPP anchor (HA). Then non 3GPP anchor(HA) bands the UE’s Co－CoA to HoA and sends MIP registration response back to UE;
After step 6b，UE can send and receive both uplink data and downlink data through the new access system network.
7. This procedure only presents when UE communicates with HA for the first time to negotiate a pre-shared key for UE-HA authentication;
8. Non 3GPP anchor(HA) sends MIP registration revocation message to UE optionally;
9. UE notifies non 3GPP anchor(HA) that it receives the revocation message;
10. The source network releases the radio resource.

Note: the steps 1, 3a-3d, 4, 6a-6d, 7 and 10 are almost the same to LG’s proposal S2H060343.
Note: 8-10 are optional steps. When HA supports multiple CoA registration, it does not need to implement 8-10，and at the same time UE can receive downlink data from both source network and target network. It can be used to minimize the data loss when UE handovers between two networks frequently. The system may support one UE attaching on multiple accessing system simultaneously if the 8-10 steps is implemented. It is FFS that whether and how the system supports UE attaching on multiple accessing system simultaneously.

Note: The order of steps 6b and 8, 9 and10 does not reflect the order of events. For instance, steps 6b and 8 may occur almost simultaneously. So do steps 9 and 10. 

2.3 Handover procedure using host based MIPv6

The handover procedure from 3GPP to non 3GPP IP access system using MIPv6 is shown in Figure 2.3. [5]
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Figure 2.3 handover procedure from 3GPP to non 3GPP IP access system using host based MIPv6

1. UE detects a new radio network and initiates the connection with the new radio network;

2. UE sends service request to target GW;

3a.-3d. 
Target GW authenticates and authorizes UE through the communication with AAA server/HSS. In roaming case, the communication should relay by AAA proxy;

In case the UE has no knowledge about the address of Home Agent, the HSS/AAA will inform this address in step 3d. 

4. Target GW implements the radio resource assignment procedure; 

5. If UE adopts stateless auto-configuration, UE will receive a Router Advertisement message to judge whether it is in foreign network or not, then UE configures its co-CoA by using network prefix in Router Advertisement message; 
If UE adopts stateful auto-configuration, UE can acquire its CoA through DHCPv6.

6a.-6b. 
If UE is in foreign network, UE sends MIP registration request to target GW, target GW relays it to non 3GPP anchor (HA), then non 3GPP anchor (HA) abstracts co-CoA from the request and bands it to HoA. After that, HA sends MIP registration response to target GW and target GW forwards the response to UE.
When stateless auto-configuration adopted, UE also can send Route Solicitation message to request Route Advertisement message.

After step 6b，UE can send and receive both uplink data and downlink data through the new access system network.

7. This procedure only presents when UE communicates with HA for the first time to negotiate a pre-shared key for UE-HA authentication.
8. Non 3GPP anchor(HA) sends MIP registration revocation message to UE optionally;[6]
9. UE notifies non 3GPP anchor(HA) that it receives the revocation message;

10. The source network releases the radio resource.

Note: the steps 1, 3a-3d, 4, 6a-6b and 7 are almost the same to LG’s proposal S2H060343.

Note: 8-10 are optional steps. When HA supports multiple CoA registration, it does not need to implement 8-10, and at the same time UE can receive downlink data from both source network and target network. It can be used to minimize the data loss when UE handovers between two networks frequently. The system may support one UE attaching on multiple accessing system simultaneously if the 8-10 steps is implemented. It is FFS that whether and how the system supports UE attaching on multiple accessing system simultaneously.
Note: The order of steps 8, 9 and10 does not reflect the order of events. For instance, steps 9 and 10 may occur almost simultaneously. 
2.4 Handover procedure using network based IP layer mobility mechanism
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Figure 2.4 handover procedure from 3GPP to non 3GPP IP access system using network based IP layer mobility mechanism
1. UE detects a new radio network and initiates the connection with the new radio network;

2. UE sends service request to target GW;

3a.-3d.
Target GW authenticates and authorizes UE through the communication with AAA server/HSS. During this procedure, UE can send its HoA to GW, or GW can receive UE’s HoA from the user information in AAA server/HSS. And Non 3GPP Anchor (HA) address also can be received from the subscriber profile in AAA server/HSS. GW will compare the network prefix of UE’s HoA with that of its address to judge whether UE is in home network or foreign network. 
Note: How to receive HoA and Non 3GPP Anchor address and how to judge whether UE is in foreign network or home network could be implemented in other ways, the solution here is only one example.

4. Target GW implements the radio resource assignment procedure; 

5a.-5d.
If UE is in foreign network, GW sends MIP registration request to non 3GPP anchor (HA) in stead of the UE, which named “Proxy MIP registration request” here,  then non 3GPP anchor (HA) will band GW’s address to HoA and send back “Proxy MIP Registration response” to GW.

6. The registration message will be authenticated by the Non 3GPP anchor with AAA server.
7. Target GW sends service accept message to UE.
         After step 7, UE can send and receive both uplink data and downlink data through the new access system network.

8. Non 3GPP anchor(HA) sends proxy banding registration revocation message to 3GPP anchor optionally;[7]
9. 3GPP anchor notifies non 3GPP anchor(HA) that it receives the proxy banding revocation message;

10. The source network releases the radio resource.

Note: 8-10 are optional steps. When HA supports multiple CoA registration, it does not need to implement 8-10, and at the same time UE can receive downlink data from both source network and target network. It can be used to minimize the data loss when UE handovers between two networks frequently.

Note: Network based IP layer mobility mechanism is suitable to both MIPv4 and MIPv6. Details in each procedure are not provided here.

3. Conclusion 

Based on the different solution in TR23882, the each procedure has the advantages and disadvantages of its own. Here, we just depict the procedures, and it is FFS which one is more suitable to be applied in SAE.  
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4. Proposal

The following changes are proposed to the section 7.8.3 in the TR23.882:
**** Start of the First Set of changes ****

7.8.3
Inter access system handover between 3GPP and non 3GPP access systems

7.8.3.1
Description of key issues

The handover will be based on IP layer mechanism (e.g. host based IP layer mobility mechanism and network based IP layer mechanism).
7.8.3.2
Alternative solution A

One example of IP layer solution is based on host based IP layer mobility mechanism. For reference, application of Mobile IP for handover between interworking WLAN and GPRS is described in Annex E.

7.8.3.2.1
 Handover procedure using host based IP layer mobility mechanism
Above discussion sections (2.1, 2.2 and 2.3) are inserted here.
**** End of the First Set of changes ****

**** Start of the Second Set of changes ****

7.8.3.3.1
 Handover procedure using network based IP layer mobility mechanism
The handover procedure for solution B is almost the same to the procedure in solution A

**** End of the Second Set of changes ****

**** Start of the Third Set of changes ****

7.8.3.4.1
 Handover procedure using network based IP layer mobility mechanism
Above discussion section 2.4 is inserted here.
**** End of the Third Set of changes ****
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